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ANTR@G@DUCTION
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NO fubject, perhaps, is more worthy of the in-
veftigation of a Phyfician than ABsorpPTION. A know-
ledge of the manner in which it is performed, would
lead him to the fource of the remote caufes of a vaft
number of difeafes; point out the mode of prevention
by the removal or deftrution of fuch caufes, and direét
him in the application of remedies according to the feat
of the difeafe.

Too much has indeed been attributed to the abforp-
tion of remedies into the mafs of the blood. Many of
them preduce fimply a local affeftion, without being at
all carried into the general circulation. This local af-
fection is fometimes extended to other parts, but only by
{fympathy or a eonnection of parts, through the medium
of the nerves ; and I do not hefitate to fay, that in more
than one half of the cafes, the effe® of remedies is fim-
ply mechanical 5 that it operates by creating a new ac-
tion in the fyftem, which action, if ftronger than the firft,
either removes, fufpends, or deftroys it¥:

* This aftion may either be dire& or indire@. It is dire&®
when the remedy actsimmediately upon the body ; indirect when
it acs by the interpofition of the mind, which, by its intimate
connection with the body, tranfmits te itana&ion which no remedy
could have produced upon the animal fibres, Often, the adtion
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Owing to this deference for abforption, a multitude
of lotions, liniments, ointments and medicinal baths have
been introduced into medical pralice, all of which are at
prefent much difregarded, and will fooner or later be, like
unguents and plaifters, entirely fet afide.

Divefted of all prejudices concerning the prefent
doétrine of abforption, and defiring to afcertain in what
manner morbid exhalations are introduced into the body,
1 have thought that there was no other way to find out
the truth but by experiments : that to repeatand vary them,
was abfolutely neceflary to remove all doubts upon the
exa&nefs of their refult, and that nothing could better
enable the reader to form a found judgment, than a mi-
nute detail of my operations. I have trufted in notbing
to authorities, and a conftant and ftri¢t obfervation has
uniformly guided me. \

Had nature been confulted more frequently, not {o
many errors would have been propagated upon authori-
ties. 'The phyfician ought never to be governed by pre-
judices: he fhould take his judgment for a guide in his
obfervations, and fettle his doubts by experiments. Every
thing in nature folicits his attention ; by ftudying her in
her operations, he will learn to imitate her ; to affift her

produced upon the mind extends no farther, than favouring cuf-
tomsand habits which become beneficial, or checking thofe which
are detrimental to the conftitution. Thus we can explain why
a number of infignificant remedies, fuch as the carrying of a dry
tead ina Jeather bag for preventing the return of the paroxyfims
of the gout, the flint ftone water for the cure of obefity, &c. &c.
have found fo many advocates. When a fevere diet or fafting is
preferibed during the ufe of the flint ftone water there is no doubt
that it muft prove efficaciousin retarding the progrefs of obefity.
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when her power is deficient, and ¢o countera@ her when
fhe creates a wrong action; he will be enabled to dif-
tinguifh the operations of remedies from thofz of nature ;
for, although the does feldom work in fecret, fhe efeapes
by her conitant ativity from our flow inquiries; and
from the hardthips and difficulties which are met with
in profecuting her ftudy, conjectures are fubftituted for
facts, and thus the healing art is often rendered more
pernicious than falutary.

I have, in the following pages, confined myfelf moft-
ly to the recital of my experiments, and of their refult.
I have faid nothing but what may be relied on, omitting
to relate a great number of experiments, whichin my
mind did not appear entirely free from error. But as,
notwithftanding the greateft carc that I have taken in per-
forming and repeating thofe recited here, knowing very
well how eafy it is to be deceived in matter of experi-
ments, fome errors may have {lipt in, 1 do declare that
they are to be imputed folely to fome concomitant caufes
which I was not able to perceive.

The pleafure of difcovering new truths has engaged
me for a long time, in the prefent inquiry, and the hopes
of receiving fome informations upon it, induced me to
make it the fubject of an inaugural differtation. I am
not unaware of the numberlefs objeGtions which may be
prefented againt it, but as I ground nothing but upon -
facts, 1 may reafonably expect that falls alone can mi-
litate againft me,
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It is not, T muft own it, without the greateft diffi-
dence, that 1 venture to write in a language, which but
few years of pra&ice have hardly rendered familiar to
me. My principal aim has been to exprefs my fenti-
ments with fimplicity and clearnefs, if I have attained to
it, whatever may be deficient in elegance of ftile, will, I
hope, be excufed with that indulgence that any fenfible
reader would claim for himfelf in my fituation.

J. C.R.
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THE functions of the abforbent {yfltem are
yet far from being afcertained by proper experiments.
Neither has any thing fatisfadtory been prefented in fup-
port of this opinion, that an abforption is performed by
the abforbent veflels having their mouths upon the fkin.

This isa mere cenjecture, and from the time of Hy-
pocrates to the prefent day, it has been taken for granted,
that fluids of different kinds are received into our bodies
at thefe openings upon the fkin, and from thence carried
into the general circulation.

"This affertion has been employed to explain the theo-
ry of contagious and epidemical difeafes ; the prolonga-
tion of the life of animals deprived of food; the prefence
in the body of fluids which had mot been taken in by the
mouth ; the identity of effelts, produced by feveral
fubftances, either taken into the alimentary canal, or ap-
plied upon the {kin; and many other phoenomena, which
are well known, and too long to relate,

B
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After confulting feveral authors who have written
upon this fubject, I found that they have relied too much
upon one another. Some of them have done but littk:‘
clfe than to repeat what had been faid before. Some
others have, it is true, publifhed the refult of their ex-
periments, but without any detail of the manner in which
thofe experiments have been performed. Thus, a fha-
dow of doubt is always left in the mind of the reader,
and the exaétnefs of the experiments queftioned. It is
impoflible to trace the origin of errors, and to difcover
whether, or how the experimenter has been deceived &
his labour is a mere lofs to pofterity, and it can never be
compared with that of others. Hence a variety of re-
fults from the fame experiments; errors are perpetuated,
and confidence deftroyed.

It is the fate of the human mind to be flattered with
what favours its own opinion. Men are apt to believe
affertions which coincide with their own principles, and
and are too prompt to eftablith as axioms, fuch falts as
fhould only be fubmitted for inveftigation.

Befides, fo numerous and various are the caufes by
which nature performs her operations, that we fhould
conftantly be on our guard againft error. Thefe caufes
are in a conftant attivity, but they cannot a& upon bodies
which are not in that fphere of a&ivity. Thofe con-
comitant caufes, that fubmit bodies to that fphere of
altivity, are only pre-difpofing caufes, and are inert i)y
themfelves. The true or efficient caufe, is the one to
be attended to, butii is not often eafily found out.

If the inquiry into the nature of caufes meets with
fo many difficulties, the afcertaining of their effects is
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often no lefs perplexing ; how many changes happen in the
body, before a remedy has produced its effe, which is
only to be afcertained when it has ceafed to a&; How
often is this effect protracted to fuch a diftant period, as
to fall out of the obfervation of the Phyficians !

Hence, fuch a diverfity of opinions, often entirely
oppofed to one another, upon the fame fubject. Hence,
the uncertainty of the alion of remedies upon the hu-
man body.

The human body being not a fimple machine, but an
aflemblage of a number of fyftems, very different in their
functions, the different conneélion of thofe fyftems with
one another, muft certainly favour certain phaenomena to
take place in fome individuals, while others cannot be
affetted in the fame manner. But as the principal func-
tions of the animal economy, are performed in fuch a
manner as to have particular organs to perform fuch
fun&ions, it is mere than probable, that the function of
abforption, if neceffary for the fupport of the animal
occonomy, has been intrufted toa particular organ, fit for
elaborating the abforbed matter, and conveying it to its
proper deftination.  ‘This, which I believe to be provided
for in the animal oeconomy, I fhall endeavour to prove
by fa&s fupported by experiments.

From the conftant ftream of perfpirable matter, ex-
haled from the body in a ftate of health, as well as from
the aqueous fluid running over the furface of the body,
when overheated or debilitated by fever, it has been in-
ferred, that there exifted a fet of veflels, to pour out fuch
exhalation. This fuppofition being granted, the necef-
fity of explaining feveral phcenomena fuppofed to be
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produced by abforption, has given rife to another fuppo-
fition, which received fan&ion by the difcovery of a fet
of veflels exifting in the animal body ; to wit, the Lym-
phaticks, whofe ufe is not yet well underftood.

This fet of veflels, whofe origin cannot be traced,
but feems to take its rife from the extremities, has re-
ceived the name of the Abforbent fyftem, and the function
of abforption has been intrufted to it.

This opinion has been fo generally adopted, that but
few experiments have been made, cither to fupport, or tq
condemn it ; theories have been eftablithed upon con-
je&ures ; every inexplicable phcenomenon in the animal
oeconomy charged to abforption, and the fkin, the only
covering given to animals by nature, todefend their bodies
from the noxious vapours floating in the fluid in which
they are immerfed, has been made the door to the recep-
taculum of fuch noxious vapours.

I thall not {pend time in compiling the refults obtain-
ed and related by different authors, from their experi-
ments ; fome conrradi&t one another*, others have not
been accurate, or have attributed to abforption, what
was to be attributed to another caufe.

In this uncertainty of judging between two authors,
who do not agree upon the refult of an experiment, I

* Dr. Bedoes, in his pamphlet (Confiderations on the Medi-
cinal ufe of fa&itious 2ir,) endeavours to prove that oxigenous
gas, when breathed into the lungs, or applied to the fkin deprived
of its cnticle, isproduive of inflammation.

Docor R. T. Ferro, of Vienna, afferts, from his experiments,
that the contrary happens, and that the fame gas diminifhes and
removes the difpofition to inflammation in the lungs, diffolves
extravafated Lymph, diminifhes the he@ick fever, &c. &c.
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think, for my part, when the error cannot be pointed out
in the mode of operating, that there is no other way to
find out the truth, than to repeat faithfully the fame expe-
riments, and vary them in different ways.

In ftating the do&rine concerning abforption, it has
been admitted, that fome fubftances are abforbed and fome
others rejected,

Of the different gafes, the carbonic acid has been faid
to be the moft readily abforbed by the fkin. But this is
an error upon the true caufe, as 1 have hinted above.
‘The abforption of this gas fometimes takes place it is
true, but not by the fkin, and only by the moifture ex-
haled from the fkin; a few experiments upon this gas, will
convince any one, how greedily it is abforbed by water.

Had I been prejudiced in favour of the abforption of
the carbonic acid gas by the fkin, I might have fallen in-
to the same error, but a farther profecution of the inqui-
ry led me to the true caufe.

The applicaticn of wet cloaths to the fkin, if it has
ever been produ&ive of fuch an effe& as preventing thirft,
and fupporting the animal deprived of nourifhment, feems
to have produced that effect in no other way than by oc-
cafioning a conftriion of the pores of the fkin, and
thereby diminifhing perfpiration, which generally goes
on increafing, in proportion as the ftrength of the animal
decreafes.

The prefence of the fmell of garlic, in the breath of
perfons who have had this vegetable applied upon fome
part of their body; the fmell of violets imparted to the
urine of thofe who have been expofed to the emanations
of turpentine, prove nothing in favour of the abforption
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by the lymphatics, as I thall hereafter evidently fhew, by a
feries’ of experiments which I have made and repeated
with all poflible accuracy.

After many attempts, I have never been able to intro-
duce any fubftance into the body, by fimple application
upon the fkin, without previoufly deftroying the cuticle:
when I have ufed fri¢ions, I experienced a diminution of
the fubftance employed, but have never been able to fay
pofitively that it had been abforbed.*

1 am awarc that the effe¢t of the mercurial fritions
will be urged as an argument in favour of the notion of
abforption by the fkin: but, althoughI am notable to de-
termine, with certainty, how thofe fri¢tions produce their
effect in the body, I may neverthelefs give fome plaufible
hints upon this fubje&, and I think I may with juftice re-
mark here, that no experiment has ever decidedly proved
that the mercury is attually received and carried into the
fyftem by the abforbents. The mercury muft certainly
fuffer a change before it enters the general circulation;
for, this mineral, by trituration with fat, is but more mi-
nutely divided and held up between the particles of the
fat, which add no more to it than a foft adhefive fubftance,
which holds it in contaét with the parts, and prevents it
from running, during the friction,

* ¥t may happen fometimes, that the long and repeated ufe of
fri&tions, alters fufficiently the cuticle, although it appears found
1o our eyes, to permit the introduction of the fubftance employed
in friGtion. This cannot be denied, and requires a greater number
of experiments, than I have done, to prove the contrary. But this
will not, L hope, be called abforption, and it is fufficiently proba-
ble, that if any fluid is intreduced in the courfe of the circulation,
without materially deftroying that ¢irculaticn, it will be carried
2long with the circulating fluid.
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Was the mercury abforbed in fri&ions, it would, cer-
tainly, after along ufe be found in fome part of the
body.

Some authors, I know, have faid they have found glo-
bules of mercury in the milk of women who had been
under its ufe for fome time, but I think this is not fuf-
ficiently proved, and from a number of experiments which
I bave made, I am the more inclined to doubt the fa&.
I have never been able to difcover any marks of the pre-
fence of mercury in the urine, milk or other fluids of ani.
mals, upon which it had not been fpared.

From feveral experiments, which are not yet fufficient
to enable me to fay any thing pofitive upon this fubje&,
Tam induced to believe, and it appears probable, that
mercury being a fubftance volatile enough to be capable
of rifing and diffufing emanations by a moderate degree
of heat, as it is proved by Mr. Achard’s experience,* it

* This gentleman having left a difh containing twenty pounds
of mercury over a furnace, which was daily heated, experienced
a falivation at the end of feveral days; as did two other perfons
who had not quitted the room. This heat he eftimates to be at
about eighteen degrees of the graduation of Reaumur’s ther—
mometer (72° of Farenheit)—Journal de Phyfique, Oétobre 1782,

Dr. Barton, Profeffor of this Univerfity, affured me that he was

falivated, by only going feveral times in a clofe room, where one
of his patients was under a profufe falivation, produced by the
mercurial fri&ions.

Dr. Shippen, aad Dr. Wiftar, both profeflors of the fame Uni-
verfity, have alfo experienced a falivation during their attendance
at the Pennfylvania hofpita],‘ by their vifiting the room where the
mercurial friGtions werc adminiftered to feveral patients,

Numerous fa@ls of the fame kind might be related, upon
good authoriry,
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may, with the affitance of the heat of the body of thofe
ufing the fri¢tions, be raifed in very minute particles, as
mufk, camphor, the fpirit of turpentine, garlick, and

others and abforbed in the fame manner as thefe vola-
tile fubftances are.—May it not be fuppofed alfo, that, du-
ring the frictions, fome of the mercury is, by the action
of the air affifted by the heat of the body, oxided, and
that it afterwards parts by degrees ‘with its oxygene,
which carries along with it to the lungs, (which I am to
prove, are the organs performing abforption,) fome parts
of the mercury which is with difficulty feparated from it ?*

I could prefent many other conjetures, to thew that
mercury, when applied upon the fkin, is not out of the
fphere of ébforption by the lungs, but having determined
to offer nothing but fa&s fupported by experiments, I
muft apologize for this digreflion, and return to my fub-
ject.

From all the fa&s and obfervations that I have been
able to colle&t from others, as well as from my own ob-
fervations and inquiries, 1 have never been able to deter-
mine the abforption of any fubftance by the lympha-

* Oxygenous gas obtained from the mercurial oxides, almoft
always hoids a fmall quantity of mercury in folution: 1 have
been a witnefs to its having produced a fpeedy falivation on two
perfons who ufed it for difordersin the lungs. In confequence of
these obfervations, 1 filled bottles with gas, expofed them to an

intenfe cold, and the fides became obfcured witha firatum of mer—

I have feveral times
heated the bath, over which ¥ caufed this gafs to pafs, and I eb=
taired at two different times, a yellow precipitate, in the bottle in
which IThad received the gas. Chaptal’s Elts. of Chemiftry.

curial oxide, in a ftate of extreme divifion.



Caaaal7 . )

ticks ;% On the contrary, every experiment that I have
made, with the view to come at fuch a difcovery, has con-
vinced me that no fuch function appears in the animal
economy s and that the lungs are the only organs in
which the abforption is performed.

Had nature created fuch a fun&ion as abforption by
the fkin, how fhould the greater number of animals have
their, fkins covered with furs, feathers, fcales or fhells?
Would not fuch a covering impede the accefs of the mat-
ter or principle deftined to be abforbed ?

Why, if the abforbents perform fuch fun&ien as in-
haling extraneous fubftances, do we not find in the courfe
of thefe veflels, congeftions and accumulations of feve-
ral fubftances, as we find often in the lungs.®

C

* The moft deleterious fluids may be handled with impunity,
when care is taken io avoid to breath the noxious vapour.

Anatomifts diffe& putrid and difordered bodies with perfe®
fafety,land nothing of the noxions matter is abforbed by their hands
as long as the cuticle is not injured. :

Would not furgeons be, every day, expofed to the moft dan-
gerous confequences, if the matter of venercal and gangrenous ul-
cers, could be abforbed by the entire fkin.

1 have myfelf, fome time ago, examined a dead body, fo much
difordered, that all the inftruments that I ufed in difle&ing, were
turned black, my hands were no lefs than four hours foaked in that
infe@ious matter, but I received no injury from it.

1 have many times delivered women labouring undey the vene—
real difeafe, with perfect impunity.

The venom of the viper may be laid upon the fkin, without

any accident enfuing.

* What is commonly called catehing cold, has often been, and
is yet daily attributed, by many, to an abforption of moift—
ure 3 but is it not more plaufible to admit that it is the refult
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But farther, confidering the conftant atmofphere of
perfpirable matter, furrounding living bodies, and pro-
duced by their own emanations, will it not be difficult to
conceive how fuch a fun&ion as abforption by the fkin,
could ever be beneficial to the animal ? How could the
matter exhaled, and that inhaled, be prevented from being
mixed with one another? There could be no difficulty to
croud objections upon objeétions, but a refutation is not
my object at prefent.

Itis by no means, however, my intention to deny that
abforption is performed under the fkin, as well as in the
different cavities of the bedy: Neither would I pretend
to contradi&t what is daily proved by experience, upon the
virus of the fmall-pox, and other poifons introduced un-
der the cuticle;* my endeavours tend only to thew, that
the abforption by the fkin is not eflential, but merely ac-

of the fuppreffion of the ufual difcharge of the exhaling vef-
fels upon the fkin? Itis evidently known, that the operation of
cold upon the body, is to produce a conftrition of the extreme
veﬂ'els, confequently, the fmall extremities of the abforbents,

would fuffer the fame conftriction, and thus be prcvcmcd to re-
ceive any fuch moifture.

The quantity of perfpiration is often, it is true, materially af-
fe€ted by the changes of temperature, and yét no injury is the re—
fult, becaufe this matter has been determined to the kidneys, and
the fecretion of urine proportionally augmented. But it certainly
happens fometimes, that this perfpirable matter is prevented to
take its courfe to the kidneys, and in fuch a cafe: becomes a pro-
ductive fource of general or local difeafe, according to the parts
which are affeéted.

* The introdué&ion of a virusin the fkin, or under the cuticle,
cannot certainly be called abforption. Ia fuch a cafe the virus is

earried on by the circulating Auid, with which it has begn mixed.
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cidental to the animal economy, and that far from being
one of its fun&tiens, it cannot take place as long as the
cuticle remains found and entire.

As I am far from defiring to eftablith a new fyftem, I
fhall guard againft forming any affertion which cannot be
fupported by falks deduced from experiments.

I thall notconfine myfelf to a fimple narrative of falts.
Being myfelf more inclined to doubt than to believe, I
wifh to give to my readers a fufficient ground to eftablifh
an opinion, and a fair chance to point out my errors, in
cafe I have been mifled in my enquiries.

I have colle@ed a number of experiments which I had
made at different times and in different places; and not
to let any doubt exift in my mind, of their exaltnefs, I
have repeated and varied them, and compared their refults.

To remove all doubts that might arife concerning
their accuracy, I thought proper to detail them minutely,
and give an account, not only of my proceedings, but of
all the concurring or intervening incidents, which might
have been the caufe of any error.

Therefore, laying afide mere reafoning by which we
are fo often mifled, and baving no wifh to prejudice my
reader in favour of the following experiments, 1 thall
premife nothing further but proceed to recite them in
their proper order.
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EXPERIMENT I

To fatisfy myfelf of the effet of turpentine upon
me, before I would proceed to any experiments ; at ten
o’clock in the morning, after having breakfafted at eighe,
I took a few drops of fpirit of turpentine, properly di-
luted with fome water and fugar. Soon after, I drank a
tumbler of water and fugar, in which I put a few grains
of Nitre,to promote the fecretion by the urinary paflages:

The effeét was, as I expeCted, the fame that happens
to every perfon ufing turpentine internally ; to wit, to
give a ftrong fmell of violets to my urine.

This, T believe, to be a chara&eriftick of turpentine,
and its preparations, for, I do not know that any other
fubftance produces the fame effe@ in the human body.

EXPERIMENT 1II.

A few days after my firft experiment, when I could
not fufpect any particle of the turpentine exifting in my
body, taking my urine for a teft, I began by trying one of
the experiments fo often cited, though few, perhaps, have
properly attended toit; to wit, expofing myfelf to the
emanations of the {pirit of turpentine.
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At cleven o’clock in the morning of a clear day, the
temperature of the atmofphere being at 61° of the
thermometer of Farenheit, having breakfafted at half
after eight, upon bread and butter and coffee, my pulfe
beating 70 ftrokes in a minute, its common ftandard at
that time, I expofed myfelf, in a clofe room, to the ema-
nations of the fpitit of turpentine, by only pouring fome
of this {pirit into an open bowl which was placed on a
table, and walking here and there in the room, without -
any alteration of my ufual drefs:

I remained, fo circumftanced, for half an hour in the
room, after which time, taking the fame teft 2s in my
firft experiment, the only one indeed, and certainly fure,
to prove the introdution of the turpeatine in the body,
I found the fame fmell of violets and quite as ftrong, I
can fay, as I had in my former experiment, where I had
takeninternally the fpirit of turpentine in fubftance.

I, then, had no doubt of the turpentine, or its ema-
nations, being introduced into my body and carried to the
general circulation ; but it remained yet to find and de-
termine, with certainty, how it had been introduced.

Not willing to truft to the general opinion, which at-
tributes this phcenemenon to abforption, and farther
more, if fo, defiring to fix in a precife manner how it
was done, I proceeded to a third experiment, as follows.

EXPERIMENT IlI.

From a number of obfervations, I had reafon to fuf-
peét that abforption was effeéted by means of the organs
of refpiration, and perhaps by thofe organs exclufively,
to wit, the lungs.
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1, therefore, procured along tube by means of which;
I could, when walking in a room, draw the air neceflary
to fupply refpiration, froma diftant place, where no ema-
nations, of thofe to which my body was expofed, could
either be previoufly exifting or conveyed during the
experiment.

At twelve o’clock in the morning of a ferene day,
the thermometer ftanding at 63°, five days after my laft
experiment, to leave no fufpicion of any particle of the
fpirit of turpentine exifting in my body, my pulfe beat-
ing 70 firokes in a minute, its common ftandard at that
time, having made my breakfaft, at nine o’clock, upon
milk and bread, my long tube difpofed in fuch a manner
2s to have one of its extremities out of the room where
I flood, and the other extremity in my mouth, I ftopped
my nofe and breathing through the tube, during the whole
time of the experiment, [ unc orked the bottle containing
the fpirit of turpentine and poured it into a bowl, as re-
lated in EXPERIMENT 1II.

I continued expofed to the action of this fpirit, in the
fame manner as 1 had in my fecond experiment, for the
fpace of two hours, provided with an affiftant, to follow
my direGtions during the time of the experiment.

As T had begun by taking the diuretick draught, as
in my former experiments, I was at liberty to try, after
" an hour was expired, whether any {ymptom of the pre-
fence of turpentine exifted in my body, but none could be
difcovered.

I waited patiently for an hour longer, in the fame
fituation, and had twice recourfe to my ufual teft, during
that time and at the expiration of the fecond hour, but
no fign whatever of the fmell of violets was exhibited.
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Having changed my cloaths, I left the room of my
experiments, and retired to a place entirely free from the
fragrant fmell of turpentine, to be able to continue my
obfervations through the whole day : but no fmell of
violets being perceivable in my water for twenty-four
hours, and indeed any time after the experiment where I
was certain to be free from the emanations of the tur-
pentine, I concluded, agreeable to what I had fufpeted
before, that no turpentine had been 2bforbed.

This might have been fatisfactory for any common
obferver, but I, far from being fatisfied, withed for no-
thing, but going farther into fuch an important inquiry,
I was able to doit a few days after.

EXPERIMENT 1V.

By the fire-fide, in the morning of a beautiful day of
the month of March, 1 prepared every thing to proceed
on my experiment. ;

My long tube, a phial of fpirit of turpentine, a large
glafs jar, and enough of the diuretick potion to make
three draughts, to be taken every hour, during the time
that my experiment would laft.

I took the extremity of my long tube, difpofed as
defcribed in the preceding experiment, in my mouth, and
began to breathe through it.

The phial of fpirit of turpentine being handed to me
by my attendant, I took it in my right hand, and intro-
ducing my arm into the jar as far as the elbow, dire&ted
the jar to be luted round my arm in this fituation.

I, then, fat down, and after having taken the firft
draught of the diruetick potion*, defired my attendant to

* Water and fugar with a few grains of nitres
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feel my pulfe. The number of pulfations in a minute,
counted by a good fecond watch, at three different times,
was from 69 to 72, which I judged to be a little miitake
in counting, and took it to be 70, its common ftandard.
T uncorked the phial and poured the fpirit of turpentine
upon my hand inclofed in the glafs jar, as defcribed above.
My fingers, thumb and metacarpus, were immerfed in
the liquor and my arm, naked up to the elbow where it
was luted [to the jar, expofed to its vapour during ‘the
whole time of the experiment.

Having remained half an hour in that fituation, I
dire&ted my attendant to feel my pulfe, which was found
75 ftrokes in a minute ; but thinking that fuch an in-
creafe might be owing to the uneafy pofture I was in,
1 changed it, and my pulfe was, immediately reftored to
its common ftandard, 7o, and centinued fo during the
whole time of the experiment, as it has been afcertained
every half hour.

1, now, took the fecond draught and continued in my
former pofition until an hour was elapfed, at which timJe
1 examined my urine, that had been abundantly fecreted.
Not the leaft fmell of violets was perceivable in it.

I refumed my pofition, continued in it for an hour
longer, and during the mean time, took the third draught
that T had prepared. At the end of the fecond hour, I
repeated the examination of my urine, but no fmell of
violets was found in it, neither by me, nor by my atten-
dant. I, then, defired my attendant to fmell my breath,
and feveral parts of my body, bat not the leaft fmell of
turpentine was to be difcovered. The glafs jar being
perfetly luted round my arm, did not let a fingle parti-
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cle efcape, and thus gave a fair chance to difcover the
fmell of turpentine out of my body, in cafe any had been
wbforded and carried inte the general circulation.

T thought proper to carry the experiment farther, to
create no kind of doubt in my mind, againft the confe-
quence which I was to deduce from it. A third hour
was fpent under fuch a trial, during which my fingers be-
gan to fmart at the middle. The pain increafing and a red-
nefs appearing upon the parts which had been kept im-
merfed in the fpirit of turpentine during the three hours,
I put anend to the experiment, wathed my hand and arm,
as much as neceffary to take away the fmell of the tur-
pentine, and left the place where the apparatus was, to
prevent the emanations of the turpeatine from having
any accefs to my lungs.

I made a new examination of my urine which I dif-
.charged abundantly from the three large draughts that I
had taken during the experiment, but could perceive no
kind of {mell of violets in it.

The inflammation upon my fingers, lafted the whole
day, but went off in the night. I continued my obfer-
vations as many times as I made water, and never found
the leaft fmell that could induce me to believe that any
abforption had taken placet.

This laft experiment was, certainly, conclufive, and
completely fatisfied me : but happening to mention its
refult to fome gentlemen of the faculty, this queftion

D

1 The perfpirable matter which had efcaped from my hand
during the experiment, and mixed with the fpirit of turpentine,

was about a pap-fpoon-full.
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was afked of me, ¢ whether I had tried the effeét of the
fpirit of turpentine upon no other parts of the body but
the hand.” My anfwer was, I had not ; and to prevent
any fuch objection, that might arife in confequence of
the {mall furface which had been expofed to the a&ion of
the fpirit, I proceeded to a farther experiment, as follows.

EXPERIMENT V.

In the beginning of April, the morning being cloudy
and a little cold, I lighted a good fire in the room where
I propofed to perform my experiment. The thermome-
ter ftood at 66° of the fcale of Farenheit. My pulfe
beat 71 ftrokes in a minute, its natural ftandard that day.

At 10 o’clock, I began the experiment, having pre-
vioufly difpofed my long tube to draw the air, that I
wanted for refpiration, from without. Provided with an
affiftant, I took the diuretich draught compofed as ufual ;
undrefled myfelf, ftopped my nofe, and applied my mouth
to my leng tube, as in the former experiment.

I, then, directed my afliftant to befmear my body,
by means of a fpunge, with the fpirit of turpentine,
which office he repeated feveral times, during the time
that the experiment lafted.

In a few minutes my pulfe began torife to 76 ftrokes
in 2 minute, and continued to rife as I {hall fay hereafter.

I' was then ftanding up, a little ftooped, to keep my
. tube in my mouth, which pofition being uneafy, I took
the extremity of the tube in one of my hands, and held
it to my mouth.

Half an hour being expired, I made water, which
being examined and tried by my afliftant, difcovered no
fmell of violets. My pulfe now was beating 96, and
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from that point, which was the higheft during the ope-
ration, it decreafed gradually to 8o, which was its ftand-
ard, when [ defifted from any longer trial.

After an hour fpent in this laborious and painful ex-
periment, I gave my urine to my affiftant, to try whether .
he could, at that time, find any fmell of violets ; but he
could not perceive any.

Not being able to fupport the trial any longer, I
ended the experiment, tried my urine myfelf, and I de-
clare it had not the leaft fenfible fmell of violets.

I now could hardly bear the ftrong fmell of turpen-
tine rifing from the furface of my body ; perceiving my
pulfe raifed, I applied my fingers to the wrift and counted
106 pulfations in a minute, by my dead-feconds watch,
ftanding up*®. :

After I had wathed myfelf, I felt alittle of the head-
ache, and ftanding before the fire, with my fingle fhirt
on, to look at my watch, which was on the mantle-piece,
I found my pulfe beat 116 ftrokes in a minute.

At half after one, fitting at my defk, I again felt my
pulfe; it bad fallen to 72 ftrokes in a minute. Rifing
from my chair and ftanding up, I found it to be 80 in a
minute. The head-ache was not entirely gone, but was
very weak. Seme rednels remained upon the fkin of
my thighs, but I felt no pain.

I fhall make no comment upon this difagreeable and
painful experiment, which I think a conclufive one. Few
will be tempted to repeat it, but if any fhould feel an in-
clination to do it, I muft here warn them, to pay the

* I attribute the increafe of my pulfe to the effe of the ema—
nations of the fpirit of turpentine getring fuddenly into my
lungs.
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utmoft attention to their operations; for, if the nofe is
not ftopped and the tube well adapted to the lips, the air
of the room, will, in the infpiration, make its way to the
lungs and carry along with it fome of the emanations of
the fpirit of turpentine, which are of the moft penetrat-
ing kind ; then the experiment is broken and to be re-
peated ata period f{ufficiently remote, to leave no fuipicion
of the exiftence of the turpentine in the body of the
experimenter.

It being, I hope, fufficiently proved by this feries of
experiments, that the abforption of the turpentine did not
take place by the fkin, any one might think himfelf fuf-
ficiently authorized to conclude, that in the experiment
11, or inany other inftance, the abforption did or does take
place by the organs of refpiration, and no otherwife.

But tobefree from all obje&ions upon a fubject of fo
much importance, I thought beft to eftablith this fact be-
yond all doubts, by another feries of expsriments, in which
I conld plainly fhew that the phcenomenon of abforption
which as I have proved, does not take place by the fkin,
is always performed by the lungs, even when no other
parts of the body, but the lungs, are in contact with it.



SECOND SERIES

OF

E-XP ERIMENTS:

EXPERIMENT 1.

About twelve o’clock in the morning of a windy day,
1 took a narrow-neck’d bottle, containing fpirit of tur-
pentine, and applying my nofe clofe to the opening, in-
fpired a dozen of times in that fituation, put the bottle
by and left the room.

I went about my bufinefs, took a walk in the ftreet ;
and an hour and an half afterwards, the fmell of the tur-
pentine was fenfible in my breath, to thofe whom I call-
ed upon for trial.

On my firft making water after the experiment,* a
ftrong fmell of violets rifing from it ftruck my nofe ;
the urine retained this fmell of violets, for twenty-four
hours after, and had it yet when it was thrown away.

My water gave the fame teft, until I went to bed at
11 o’clock, every time I was prompted to eafe nature on
that point. It depofited a red fediment, and feemed to be -
fecreted in a larger proportion than ufual: but thefe two
laft fymptoms, I am not confident, though I ftrongly fuf-
ped, to be the efie@ of the turpentine inhaled.

* QOne hour after,
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I muft here remark, that I have feveral times, during
my attendance at the le€tures upon chemiftry in this uni-
verfity, found my water impregnated with the fmell of
violets, whenever there was fome turpentine inflamed in
performing the experiments; which fmell could be ow-
ing to nothing elfe, but the fmoke of the turpentine in-
haled into the lungs. This fhews, and it will be again
proved hereafter, that, in whatever manner or form this
fubftance is introduced in the body, its effect is conftant-
ly the fame.

EXPERIMENT II.

Defirous to try how little of the turpentine was
neceffary to produce a fenfible effe& in the fyftem, and
how long the abforption was to take place, 1 emptied my
lungs by a long expiration, then inhaled once the emana-
tionof the fpirit of turpentine and put the bottle by.

In the fpace of half an hour, I found my water very
fenfibly impregnated with the fmell of violets, and this
effeCt was yet very remarkable after three or four hours’
time.

This experiment fhews, how very cautious the ex-
perimenter ought to be, in performing the experiments
in which the organs of refpiration are not to have any
fhare: becaufe, if the fmell of the turpentine has once
ftruck the nofe, it is enough to render the refult of the
experiment fallacious. )

Thefe two experiments might fuffice, to prove that
abforption is taken in by the lungs, but to leave no room
to thofe inclined to make objeétions, I fhall relate another
experiment, which I think is perfectly decifive.
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EXPERIMENT IIL

By means of my long tube, I inhaled ten fucceffive
times, the emanations of the fpirit of turpentine enclofed
in a glafs jar and fet fo far diftant from me, that no ema-
nations could reach to the place where I ftood. A quar-
ter of an hour after, I tried my urine, which began to
emit fome {mell of violets; I waited a quarter of an hour
longer, and upon a fecond trial, I found it with a {fmell fo
confiderably increafed, that it might be difcovered in every
part of the room whereI was. Half an hour more being
expired, the fmell was ftill fironger, but I did not obferve
any farther increafe, and this effe@t lafted quite as long as
it had in my former experiments.

This would have been my laft experiment, but I did
not feel fatisfied unlefs I could pofitively afcertain, wheth-
er the effett of the turpentine would be the fame as gen-
erally obferved, if introduced into the body, and its ema-
nations prevented being received into the lungs. For I
fufpected that the turpentine, in its courfe through the
ladteals, before it could be mixed with the blood, might
fuffer a change to which it cannot be fubje, when its
emanations are readily brought into conta& with the
blood in the organs of refpiration: this was to be de-
termined by experiment.

EXPERIMENT 1V,

My obje& was, now, to introduce the fpirit of turpen-
tine in the body,. without permitting the lungs to receive,
at the time of; or after the ihtrodu&ion, the leaft particle
of its emanations. I could find no better way of doing
it, than by injection inta the re€tum, with this precaution
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of drawing at the fame time my breath from a diftant
place by means of my long tube, to avoid breathing the
fmell of the inje&tion when prefented to me: This mode
of operating, had alfo the double advantage to fatisfy me
upon the abforption by the la&teal veflels, and to confirm
evidently the poffibility of conveying both nourifhment
and remedies to the fyftem, in many cafes where there is
either impoflibility, or reluctance, to intreduce them into
the ftomach.

I was completely gratified in my expe&tations, as it
will be thewn by the refult of the prefent experiment.

At eleven o’clock in the morning, three hours after
my breakfaft, my body being in a perfect ftate of health,
my pulfe beating 72 ftrokes in a minute, I direted an
affiftant to prepare an injeCtion compofed with four or
five drops of fpirit of turpentine, diluted and fufpended
in about half a pint of luke-warm water by the medium
of the yolk of an egg; In the mean time I prepared in
another room, (to avoid entirely the emanations of the
{pirit,) my long tube, and began to breath through it, one
end being in the open air out of the houfe. I intro-
duced almoft the whole of that injetion into my rectum,
and leaving immediately the room, I did not draw my
breath until I had got in the open air out of the houfe.

1 fhall now give the refult of my obfervations during
the operation of the injection.

It neither gave pain nor uneafinefs, was kept very ea-
fily,and the whole of it abforbed,as I judged by none of
it being returned.

In half an hour, hardly any {mell of violets was im-
parted to my urine, but the fmell of turpentine began to
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be perceptible in my breath, as I was informed by my
affiftant. ;

In three quarters of an hour, the fmell of violets was
evident in the water I made.

In one hour, it was ftrongly impregnated, and the
fmell of turpentine increafed in my breath.

In one hour and a quarter, it was much increafed.

In one hour and an half; it was ftill ftronger.

In two hours, ftill a little, but very little ftronger.

It did not increafe any longer, but the impregnation
of the fyftem was fuch, as to impart the {mell of violets
to my urine the next day.

My urine depofited the fame red fediment,* which I
have mentioned in the firft experiment of the fecond fe-
‘ries. I difcovered no increafe in its fecretion, until late
in the evening. The difcharge was alfo very abundant
the next morning, but I am not able to fay pofitively that
it was owing to the effect of the turpentine, having not
fufficiently paid attention to the quantity of liquid that I
drank during, and after the experiment.

The {mell of turpentine remained for a confiderable
time in the lungs, and it was yet very perceivable in my
breath the next morning, as I was informed by a lady
whom 1 fpoke to.

I felt a heavinefs in my head, but no head-ache.t

E
# This efe& was protracted during the whole of the next day.

4 This laft experiment confirms in a ftriking manner, what has
been faid by feveral learned writers upon the funétion of the lac—
teals. Tt fhows evidently, that the funtion of thefe veflels is not
exclufively confined to the lacteals originating from the fmall in-
teftines, thatare fpread upon the mefentery, but that it is continued
to the very laft part of the inteftinal canal.
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I could adduce a number of other experiments made
with mufk, garlick, and camphor, giving all the fame re-~
fult, to reinforce all that I have faid upon the abforption
of the fpirit of turpentine, but the fmall limits of a dif-
fertation do not admit of fuch an extent as would be ne-
ceffary to go through fuch a tafk,

I have preferred the fpirit of turpentine for the fub-
je& of my experiments in the prefent differtation, and I
would recommend it to thofe who will faithfully repeat
the fame experiments, on account of its certain charalter-
iftick property of imparting a ftrong fmell of violets to
urine, whenever and howfoever it is received in the body.
Such 2 fmell cannot leave any doubt of its prefence in
the {yftem, as foon as it has been received; when on the
other hand, the proofs given by the other volatile fub-
frances of their exiftence in the body, are very fallacious,
and may eafily fall out of obfervations. '

From this prefent courfe of experiments, as well as
from many others that T have made, and which are no

The greater length of time elapfed between the takingin of
the turpentine, and the produ&ion of its effect upon the urine, the
fmell imparted to the breath, before any change had appeared in
the urine, 21l thefe fatisfactorily trace the courfe of the abforbed
fubftance through the la&eals and thoracick du¢t to the left fub-
clavian vein, into which it is ‘mixc“d with the blood and carried
along with it in its return to the heart by‘the fupericr cava: yet
unaltered it is propelled by the heagt through the lnngs, where it
undergoes the fame oxigenation as the klood, then returned to the
pofteriorauricle which pours it in the {fame ventricle of the heart,
from which it is {fent by its mufcular contra&ion through the arte-
ries to all the parts of the body. It at laft givesa proof of its
return in the kidneys, by the fmell of violets imparted to the
urine {ecreted by thefe glands, ' .
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lels conclufive, it naturally and evidently flows as true
ceonfequences ;

L. That abforption is performed by the lungs in the
act of refpiration,

2. That it is performed by thefe organs alone.

3- That no fubftance can be introduced in the body
by mere application upon the fkin, when the cuticle is
found and entire.

4. That in the external application of volatile and
acrid fubftances upon the fkin, although nothing is intro-
duced in the body, they produce, however, fome effe&,
and this probably by the acion of their ffimulant power
upon the cxtremities of the nerves fpread upon the fkin
under the epidermis.

I could expatiate upon the prefent fubje@, but I am
too confident of the abilities of thofe gentlemen to whom
this eflay is {ubmitted, not to leave to their own reflec-
tions and judgment, the indutions that may be drawn
with propriety and perfpicuity, from experiments faith-
fully and accurately performed.

To fay that thefe are fufficient to eftablith a truth,
would certainly be too prefumptive, and I am too fenfible
of the difficulties that are croudsed in the way of an ex-
perimenter, as well as of the multitude of intervening
caufes that efcape his vigilant obfervations, to pretend
thar my experiments will fatisfy every body. But as my
inquiries are not to terminate here, I hope to be able to
eftablifh, at a future period, fa&s that I only confider
here as fubmitted for inveftigation.

I cannot conclude without addreffing this requeft as
a caution, to thofe of my readers who may be induced to
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repeat my experiments, as well as to thofe who may be
tempted to purfue a farther inquiry, not to do it with the
view of entering into a controverfy, for, a prejudiced
mind is moft commonly mifled by its paffion.

Had I been mifled mylelf in my inquities, as the
fafety of the lifeof a phyfician and of many others intruft-
ed to his care, depends upon the exadtnefs of his obferva-
tions, which conftitute that, for ever objected to young
phyficians, grand defideratum called EXPERIENCE, I do
fincerely declare that I fhall receive as much pleafure from
a well-founded refutation, as 1 will be gratified in hav-
ing prepared the way to new, important, and ufeful

difcoveriee.
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